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A Changing Arctic



Existing research Infrastructure
(a few examples)

Network of northern research stations
in Canada

Research
vessels with
icebreaking

capacity International Network for Terrestrial
Research and Monitoring in the Arctic



Gaps in Infrastructure

* Sustained observationsin U.S.
Maritime Arctic (Oct-Sep)

* Measurement sites driven by
scientific, regulatory, logistic
constraints

* Research, industry & regulators
struggle with lack of sustained
observations due to boom-bust
cycles of resource development



Barriers to System-scale
Interdisciplinary Research

Capacity
Technology

Human

Limitations on Data
Management

Cost
Scaling up from the
project level

Coordination of
Funding

Long-term operation
and maintenance

Data management

Competition

At the national level

At the International
level

Current reward
system and the need
for distributed
infrastructure



Meeting Research Expectations

BIG QUESTIONS
= \What will the Arctic look like in 2°C world?

= How will Arctic change impact the global
community?

= How directly does Arctic change influence
lower latitudes? In what ways?

= |sthis Arctic change trajectory irreversible?

= Can we project future scenarios, interactions
and feedbacks so as to improve decision
making?

= What are Indigenous research priorities and
how can we help to address these?



Meeting Other Expectations

* Arctic Council
* Scientific Cooperation
* Search and Rescue
* Open and Interoperable Data

Arctic Indigenous people
* Adaptation and Desired futures

* Protection and mobilization of
Indigenous Knowledge

Operational Agencies

Private Sector

Global Community



Solutions: Arctic Observing System

Research Infrastructure must be:

* Distributed and integrated one
allowing for merging of data streams

» focused around central science
questions and societal needs

* relevant to people’s lives, decision
making and policy

» connected with global observing
systems

Observing System Design:

* iscritical

* the system should be responsive to
arctic system change

* responsive to needs for improved
understanding
and adaptation to and mitigation of
change. (from: ISAC Science Plan
2010)









Work Packages

1. Project Governance,
Policy, Management,
Administration, Community
Building

2. Foundational Protocols:

legal, ethical, sensitive data;

community-appropriate

standards and technologies

3. Data Prep, QA/QC,
Curation

4. ARDI Research Data
Integration Platform

5. ARDI Mediation Platform
6. ARDI User Interfaces

7. Case Study

AINA
U Calgary

Work Package 5 - Analysis Platform

Work Package 7

Case Study for ARDI Beta Testing

Polar TEP
Analytical Mediator

CCADI Discovery Engine

Federated Search and Discovery Aggregator
Can refer to similar services as Arctic Data
Explorer, Polar Data Catalogue, GEOSS Portal

Other Services

tied to research

scenarios/case
studies

oINS

Work Package 3

CEOS Amundsen
U Manitoba Science

AMUNDSEN Inuvialuit
DATA Indicators

Datahub

CCADI Arctic Research Data Infrastructure - Work Package 4 - Mediation and Integration
Data Bus: Technology integrates data feeds from partners; the Bus is both a mediator and data service for metadata and data

A H I S

Inuvialuit
Regional
Corporation

Work Package 1 and 2: Activity across all partners including Federal (Polar, NRCan) and Polar View

Inuvialuit

Settlement

Region
Platform

Digital Library

Legend

Metadata Services

Data Service

. Mediator/Aggregator

Services

Vector Data
@ RasterData
Objects in Media

Discovery

Discovery Semantics

Inuit Tapiriit
Kanatami




Research Questions

1) How are changing sea ice conditions influencing the Arctic ecosystemsthat support
| nuit food security? There are many dimensions to this topic that include the impact of
climate change on sea ice formation and extent, the role(s) of seaice in marine ecosystems,
the socioecological relationship between Inuit and sea ice and coupling to food security,
prosperity and well-being.

1) Questions from T-Mosaic (Coming up)

1) Changing cryosphere












